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BACHELOR’S DEGREE PROGRAMME
(BDP)
Term-End Examination
June, 2019
(Elective Course Mathematics)
MTE-09 : REAL ANALYSIS

Time: 2 _Hours ' Maximum Marks : 50 .
(Weightage : 70%)

Note - Attempt five questions in all. Question No. 1
is compulsory. Answer any four4 questions

out of the Question Nos. 2to 7.

1. Are t};e following statements true or false ? Give

reasons for your answers : S 5x2

(@) The set S = {3n : n € N} is compact.

() If lim a, =0, then the series i a, is
n—ye n=1
_ convergent. ,
(¢ If a continuous function‘,» [: [é, dl-> R
changes sign in [e, d], then f (x) = 0 for
some x in this interval.
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The function f(x)=2x2+8|x-2| is
differentiable at x = —1.

The necessary condition for a function f to
be integrable is that it is continuous,

= o]
Show that the series Z n 8 T 18
apnt+x
uniformly convergent for all real values
of x. 4

Find the intervals in which the function f
defined by f(x) = 2x% — 21x2 + 60x + 13,
Vx € R is increasing or decreasing. 3

Test for the convergence of the series : 3

1 V3 5

—_——

36 58 711

Using the principle of induction, show that
3%*1) —8n -9 is divisible by 64 for all
neN, 4
Show that the function f(x) = 3 is not

uniformly continuous on R. Does there
exist a subset of R such that f restricted to
it is uniformly continuous in it ? Justify
your choice. ‘ 4

Check that every subsequence of 'the

1] . '
sequence § —- . 1s convergent or not. 2
n
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(a) Use Cauchy’s root test to examine the
convergence or divergence of the series: 4

22 2" (8 _8Y', (4t 4,
A\ 1 2 2] "3 8) UV

(b) Represent the number 3 + J5 on the real
line. ' ' 3
(¢ Find the value of meR for which
lim (x+1)(2x - 3)(2 - 3x)

im yRp——" exists. Also
find the limit. ' 3
(a) Prove that: ‘ 5
2.2 3.3
e23‘=1+2x+2x +2x -
' 2t 3!
T AT
+2.1: +..¥xeR.
n.:
(b) Show that: - : 5

L®P,,[f)< U(Pi,f),
where f(x) = 3x + 2 defined over {0, 1] and

13
P = 01‘_:'—!1
! { 2'4 }
and P2={0,l,-1—,§,1 .
4’24
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Show that the function fegiven by : 4

f(x) = Vx €]3, 4]

1
(x - 3)4 \

is continuous but not bounded in }3, 4]. ‘

Is the function f:[2,3] > R defined by
f(x).= 2x +e¢* one-one ? Is it onto ?
Justify. | 3

Test the convergence of the series

Z —12— using the integral test. 3
sty 13 |
4
Evaluate : 4
3n 2
lim )’ S Ca—
n—wo =t (2n +r)3
If: 4
iy 250X~ x (1 - bcosx)
x—0 x3

exists for some a and b is equal to %, then

finda:b.

Write the inequality -5 < x — % <1 in the

modulus form. ) 2
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